'• ljAoIaJI a^.1 a. vjj j ojLJI ^ <a~>. k^JI i_j^jj«JI ^j j<Vi 



. a . UuV lj £7 tuV I ^ il il.«r- — ] 
^ ii, y-i"i\l j ( J \L dl l dLlLiC. — 2 



^jjj Lj. Uilo (_^x 1 i') (jj-la-JI d|j l JjJjlII ^jJb ;A_pJajuiJI 



LiaLlxo (jjS-lB diUjll 4xJI Lai . dl j ^121 (. 1)^.1 (j-fj jl L — 



\ *-31 



A^AfLd t i\ i . Sj liiL a_JLJI ^IjjSM l^I A j-^ k ^ J I 

• ? ^ Ul a. I I ^ . >> jaII dlj dbj-u^LI — 1 



i j 



dl jj £_j=. jj (jjSj UaIx. _i^l ^ Lj^2' oLa Ji- 

; ; C 

^JJ li^pJLo l5j_u^2I LLlp-j l?I LlLU. U-^3jJ ^Ljl^cJI A^.1 

* 

.0-i^.lj Ajj j AiLd^o jIaLoj dULdL/l -dl 

:a_i^Ijj]I dil j ^121 Jjd 2 



aJ V IVm UdX jJJl (JAL^II frlil oAA dAdj 

( c 

<AdJI JSIj^JI ^'-^1 A-jj^UI dbjd^LI -dl lx ojjlJI frl)a.' 

(j^a _^LVI idiUJI ^ AuaLJI a i^ iJ2l ojLjLui ^ i\Li JI c/^JI 

. dlj2l ^j^l m-a (JjLII ^)-Lilj]2l 

: dljjLill jjd. — 3 

A-lJ^-a djL-jjVLo i *" i l *1 u l i iLl I 1 OjLlC- t ,^-A 



->l i *131 



T « 
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\ 3 ...q-, l^ui ^ 

: jl>Vl ^ " 4 

^L IjjL U >S/lj ^ 1^ OUJ 1 ^ 1 Ou^' Ljb b ‘ 

; ( 

CjU>^ L uj^ J ^ 1 C-^ ub jl 

.^j^ui VJd uJij t u*kSn t> ^ lsj^ i^ 3 

;ai» \, >i V 1 5 



SjLiVl ^ AjjLaJIj LjIj^' ^ 

L> ^J| Ug ^ ^ u^ iL^ 1 gH> ^ lU ijj ^ 

a ,.*, U .-'l^-U^I vaL^Vl CabjL^JI l)^j ‘ U 

* “ ‘ 

.oj^U! o*? ^k--'' 









jj4=> lP) JjF^ j'j^' 



A^. l l-lu 



LoAaC. Cj-Y: 



o -1A 



lU^j ^ji>W e7! ^ 



’•£Lh 



.VI 



. Aj^isill ^)_1C- 4 iL ' .3' l LlljjiJI 1 

4^ 1 l,„' l t»_ SjAC- — 2 



. (jAxiiilj l3j-^I (jc. a^IjUJI L_ijj»il 3 
^ Aj^ 1}I ^jc 4-^iilj]' jjjj»31 - 4 

Line Defect s^L^JI - 3-2 -4 

: D islocation s^l^-V^JVI bLp .ij 
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^ ^ U^l OUUJ „ 

7 ~7 " 

; lUjJI ^ Uj 

“ ^ ^ ^ ^ ^ ,r_, ^ 

Uli ^j, - - 11 • 4 *. - 4 ' UK .Uull yj _ y > 

L K»1^JI l5-^I ^tUI Lo j jAJiiJ sjUI 

y- yy ^ ^ y ^ d ^ ^ji _j, /ojU] 



j\ s^ij .ui_ ^ j ^ j> 

^b^'j ^LkiJI lU^L. iJ ^j Sj^UI jiL 



■ -E- 73 -E jy ^ 1 * * iJ 2)1 (_>^j V o_iaj i oL«JI (jjj oJ^.lj!LcJI a \ i->. ^1 

jt-lC- ( __ s -Aj^^lc-^-uLj'y I ^j-^-3 dj_jUI e^a"ii .1-all i IjJjJI 



^jc. Ojl 



^ — )Lc- I ^J^- S -U . (l^jjl ^1 A_J^)i 2 ! 7 L ) 1 l l-i Q > 1 1 £> A__l_lzxJ 2 k 

t t 

l — U^JJJ p. IjjI jl ( o L s~L l^aJl aJI:J1 {^ya Ia -La~>. I ^__9 Lol ojl^cll 



J 

^yo (_J-tl3 J-lC- ^jjTlj La£ lAa^.jlixJI 7 i' f .7l l-i'l aJL*. Lo^ 

(_Jj^Q ,) j (_] 1^ i u ill dll lEf- .lie. Aj^lsdl jlj^JI ^3 7 Ar.7 \ A i V 1 



dUI 



• Ajl^jL^. (JLo^.L) 



. dllc._E 7 . ^ 1 ^ya i^jjc.^j dSijA 



'J 



•Edge dislocation^^ ^yj^\ - 1 
• Screw dislocationf^jjk)^^ _ 2 



lyyj ijc- ojEc- (6 4 j(J^cdE £_d>j^o EiS e N ) A iN/i 

/ r'y £ 

. ojjL^oJI dl^ill E^.ljj LJ lc. lUjlj \_uli a^JuJI Ciljill 2>° 
ljE- I ^Ldl (jlS lj] ^L2I 
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. (Ja—i u'jj— i-Jl (jl5 bl -p j^Jb ^^>-j AJ 

l s^i J^-i J] u^° LT J^j' jl lt 9 ^ 1 ^^bbLll ^^3 



-ibJl (jLa 4_l^.jlb Cjl^jjb ji ojLcJI ^yaylA 4 ^ 1U ^^-LAJ jl 



4jUJI 



. 4-^jJ jl -l r> » 

UJ^dJ LS-^J^ jL^j -,0 (Jj^a. (_g^l-.a. al LLjI )bJ I ^yc 1 0 , .'t k-b_)V I 



4_u^-JIj dj^UI *J jV^I jA ji i^XbjVI i^J ijj Ij-o ^jaj 4_^bo 

• >VI cJh-U 







^Ul (6-4 )lMI 

:bjlc^liJV! 4 JjaU| - 5-4 

-i^b sjUI J J tSjiJI jLh] ^bu jAJbU jIj^JI ^Lb ^ ^ jJl ui 
J -i^j -uill jlabJ *1^1 :Jllo .Sjill aJIjI ju_. 
j& US cAjJi^ Jc. CjI^I 1^ ^ JA^IJ ^ ; -, ,, n 

cjV^I ^| aJJI ij c-UkSI 2\j .(7-4)jLilL 
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U X>y OLU^JI • 1 I . . 

u 1 3 



■AaLuJl 



^ UL W*., oL^i 



J 01 ^ 1 t> 



1 >« V_JjAj 




(JVJpI C,LjS 






JA^UI ^ wl! ^3 ^1 JVjiYI ^Ljl^o ^ (7-4)JUJl 

aJJI jLu^I f. lil 

lOlOliftl 4^ -1-5-4 

- > 

^uXiuyi c*]^ ^ U^ki ,uu ^>3 



:JUU 



J& J[>a1I ^ (JAJ^]|- "CjIjLmJ L. n.J I _^| -j; 



7 



(8 4)<Ji~JI ^ ^t-J^lj jA US . ciiU^Ujyi ^Uj^- 
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jKL <uii (8-4 )JSUJIj ^ UK 2 

UK J^i CjUU^yi <£j^ CuK UK UU ^\j^\ ^ 

. (J \*\ iin.ll o jLoJl A iIjIs lIjjIj 



rA 



JKx 

v y v v 



99 P?Oo5 j 
*; r 9 A A 0 A U 

i r j v y r w 

; ; - A A a A a 



-A a '*■ f ) I i 

V v y ■•< $ y y y 

.- y n*y? v 



^ ^ r a 

,1 I T i 



, t 0 0 



|A /L 

V 



• J v V V 

Q y v 9 v 

4 0 0 ' 1 

y S* •' ■’ 

A, A A A , 

1 r r r '] 

6 c 6 c ( 



> i v 

or 

04-9 



.i I r_ 



V «✓ r - V 

1 ■■• 6 A a 0 -* •' 

A- A / . / C .- 

'•' ^ y v V . 

l~\ K f r t f 

Y v V y V. , 

A * r ■ x > ' ‘ 

T r : ] 1 ; ,| 

! : ; ■ ■ ‘ ■ •' 



^U^yi (8-4)cJUill 

OJ^ ‘ojUJI ojl^ U,jj 'ojL^, CjU^VI jy- 

• UJUJI SjlpJI CjUjj a^ Aj jJl ] JisUjUL 
■ iUx^vi aJ^j ojUJi ^ju ^^1 -4 

aSj*] UU u yK ^ uU^yi ^KS Jujj U Aic. — 5 

-( 9^ 4](J^-^2) yb U S jK] U^Ujj ^AUul ^jUi Ai ~6 

^lLj bui£ u 1 ^ l^jla sjUUL J,liu 



.la^lo (JS 







. 



Scanned by CamScanner 





:o \- 2 - 5-4 

^ ■> yy JtJU, oUiLuyi ^ ,> Jy, J, )jC . 



• W 1X1 i ^i l\\ o jl>ail 



:(grain size)Cj\_u^J ^ . x 



"> 



U— i'x-JU^VI <£^pJ lijlc. OLmiJl Qij jjAzJl AjG 

( " ” 
I— LX.^.1 Lu^yj^jJI 4Sj^ ^nJ j CjLuj^JI Cjjl) CLiUx^J 



.OjLJ J&\ j| (J A .u 'iN ^ojlL, o^Loil QjSjj 



;XV . ' 



(Temperature)^]^ dxjj - 2 

t 

JS\ ojUI ^JI^Ljj CjL^U_'V1 < £ ^ cjjIj o j[ pJl cjjj j UlS 

jlj >y Aic d . JA^U <Aj\s 

'* 53St^>^ £45,K ' " ~ ‘ • 

. friiiyi Cj/Lai^i ^jj jAi ^jji jdyi d>^j 
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(Coled Forming) - ] 

LiKj _jj£l eLil^M a. il lIjaIjj jjUl ^ 1 c. f a iCr - UilS 



Q-^LoJl jIj^j i ^ 1 1 M i s-\m il l 1 ^ i j ~\ . I 



. JjUI ^ \r. i*s >11 ojljj £_-o 1^-JjL-oS 



; l_u|jxjlJ] j - 4 

, ^_u_i 1 oj LeJl djjjJ ^j_L) (A-jjjaJI diljjJlV ul j>m)I 

f 

U J ' J -^I "^_9^ C l-^Aj I (_J-J^-Ju_lil 0 _}LaJ| <_iUi f^ya (_]\g I J i “ il r_ -V i V 1 

■ ( _jJI (_j i 1 ^ irt i^l <\j ul 4 _lLi1I 



:(Annea|in^)^i^ j uUc- 3 ^ 

l a 1 ^ ^ fn <j J ' j - >Q ^ L5 -^ ^ (^Jl Cj^pJI <^JU-a]| diULao (_5_ ikl ^ 

(Jj-lIiJl Cl L aC. Liaji p^LijlII Jbj-u]l 4_ilJUe ojl^s. (jAn-xJI 



I A_lLoj«J I D AA ^jC- ^t_'ujj 

.ojLdl <jjj] Ajj Jlllljj I CjIx-^U^JV I jjii 



cJ^-^ buo Cj b-uaJ l JjAzk -\ (JLi ^JULij u_A l j ] | ^ ~v ^ jly^ — u_ 






:C f Us - 6 



£A -L fjj^ c. ^jU ^XLjl JjIsuj loAia frliall Cj. 
Cjj]| CjLji_u^]| jii£! sjIc. CjI^XxjVI ^]j^L l g ,>»» j ^ 



l^_! 



. WlJ 



s ( J 

. L-JojI 4jluS 4jjjJI CjIaLvjVI AiliiS 






_ity ^ - 

TirlAs-- 
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-6-4 

& ^UJI 



^ u=- «U >j [_5 jJI (.yuijwF^ 
LS 3 ^ gr^VI »U3VI ;]>. Sj^Z^T'^JUiTTI^ 



,(10-4)Jii!l 




-AiyasftJ^-- 



fiyjL^ , E>k. r 'r^^j,,, *~ ._ 



dJLaII 4jjj 
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L 



) 



, v/J v 






< J L j c i y ( x } ^ 

I 

Inspection Of Materials Structuic 



- / I'M 



; A a - Vft -a 



lf *i tg -d^]i. c i^v j ^ ^ ° jU]1 (M 

ily° 4-Mj-o il l ^_s^_jj 4 'i l i. ,-.1 1 Cj [ p3 l M"' “ ' “ '^ 



i^LjLL-oj 4 -ijjjJi ^ Ujiij sjlji jjx jsMi Ml lMIM' 

'-r i _h L *-^ i o- 0 (_lM? Lo j i a .' 'M' ^ ^ r - j 'j ii<~. i- ij i i ^^c-U 



tlil 1^3 -llji ji SjLJI ^5 u i (ji ■£ 3 

. (_)l ai'ii „y Ij ^ u^'i.- yi a+ii ji 
toJxj jl jLvg-iVI (_J_l9 c. jIj-qJI Lg i^ jLuik'Vl ^ A Lali ' 



(MJ ^ ^ .,u 3 1 I j . jlj^all lilii djLuc. Ar-J /'^. z' J_u 

o-lA ^3 ^)l n-^V I y- 1 i-v i 1" 



^ '^<itbo CjI iLliAI 






_ JJC- V-^jjjl l" i -v Ij 1 I g jlc^ qll ojLoll L>« «vl>l £-1*3 ^1 

(A-iiB MJ (jj J ° J Ldl C-j^M fn ^ ‘ (4_jaLL)l ^ 4 sV^. 



ft r ( 

jl U jU_)I jl iJLlIjAjlj jl vI^Jlq dillic. 



^ ^ -oJlj ^g-lj > M I ! ^Jj La ^l-lzdu^L) An iH ( J iLsJj J 









^jji^oJIj ^.^uLoJl v — j_^ U jjS_uJ| j [ Ai'n. .1 1 Aj_L v ilj ^ 'jl MM 1 



.MaLLj'yi jjc. 1 M^L> ^1 ML^l ( ^jjj£l'M 



-1~5 

t jIjJI ^Ic. ^.laTlil Mli) aM^LLaMj ^Jjj^vll L: a l LallS l AjLJ 

■*fl Ktu’ - 

, I 1^ 11 (JJjLa “^2 3k J LC-M jljMlj 
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/ 



oUUii udliSj , i 3 k> 

,i <y}al| ;jUI J,t - 



’J -WxJI 



r^°" x 






•> ^ U ,1^- - 



I lln. «j 



° jUJI ^ <%J ^1 ^.i-.' ,11 

jL ^| fcjJ ^ ^ ^ ^ 

. LaA ojLolJ (jjg .y a J| jj| 

^ O— ill ^ 

■(10 5 (_j-o^Djlc. ^j\y±i 

_oj— JL1C. 0 4JUJI 0 AA ^ ^ a ^'M (u 

C£^ '“J* £j[fij al Li ^jjlio l_i^. ' X j <X i 

.(2000 2CTJ2J aJGOI-o^ 7 

:(Macroscopic examination)^^^!^^^! (_>a^i3l -1-1-5 

5aiill ^UJI J12JI -ij. w i L ^a^_a]| £ '" i 

dllj^lJl 4_i_uljJ ^j5aJj oj-LlSJI 1 liljll^iilj jjjLu-al] AjjjUI 

.SjLall jl_4_ll l ill . il l _ 5 -ic- 1 SjJaldl l lg_*_Jj jJ l IjLjIj l^AfLlj n j ' |5\ I 

4 I I ill 4^-ujjJ (_^5LaJj 4 _Su 3J 0^£Ji.l ^j-I^S-Uj^SLall ( J-f-t ->. Sl\' I ll Wl 1 ^j J 

1 ^yi-u£jaJl . 1 



^j_jJJ J .fljLai] ill (. \ I ill (JjUI It ill jt~ ^ _jfl3Lj 

^■l^^JI ^ c " 1 v — ^^Ac. ^ -j j 'll ^L-ioOy 1 

- ** *-<^; 2 . ' - — ■ 

— 5^(J^0I LS^ £t_Ja^o jA L aS ({j^jjilj^ im J..A aj (Ia_)JC.j Ij 

\c. J Llll 1 1 1 11 ^'v ^Ic. j>^~^-ll _Jiu 5aH 1-N ^ ^ya (_^>ajj .(1 
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fllaiil 1 1 - I, G l oj\j^ JJ ,^JI L_il jl^r - (_j-^-i' ■ • 1 ^ 

,iS G (J_lj Lo Ulcj . (jA*_oJI ^ J >|1 I j I 1 i'l > Lajl (lILI _l .all 

U ^1^1 ^ CjLmoGI iaoUJI 

i ' i l 1 1 i-x \ l <9-i3A]| L-IjVj;! iu-all-1 




(j- 1 *-^ J^Lo ( 1 ~ 5 )(_]£jJl 



(t-JI^UIj 
j 3 1 -iiJL_u Li 



: 4 ^aUJ| 2 



CjU^JI cN ^.-r.A ] 

I^LlajS ^JL^j jL^lj jii^G £ 



C > ^GJl s^A ^ La', 
Millie. 



^ Jfri] I ^ ji^y bn.^l^ jl^y 
j' (N H 4 ) 2 S 2 Q 8 G ^Sm CjI^S JJl^ ^l^SUI J.UM i 

ji K ^ Cr 2°3j hno 3J hcj 

<^u^i ^juji ^ ^ .nh 4 ci , ^uci7~7lGr 

i ^^ ui ^ 

cw A^j . 4 ^^ civ^ijr ^ ^ w^! Vj ^ji 

:<JllJI jl^bl 
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/ 



r 






1 < ... f “ -h ^ - 1 

■ j dM; oVji^D ollUaJ | , 

— — — _____ ^ s M jL. ~2 

. , (2-5)^!^ 

Q* ^ ^ .3 

U^ll uiUSil pc ^Ml OLL ^ ^ 3 ^ } 

t_llAaC. ji j^LuJI L-lllLc. Jc. ^jU| ^UjJI ^ ~4 

ojLoJI ioru «- lil jaiJI <Jlj (GU,ll)Gyi]l ^ -v L5 _l& l oji'iH —5 

. 4_u_l*__cJI 




SjIa^JI Jjlj S)JjsW uLiln-i^il ^<u <>M (2-5 )lMI 



- 2 - 1-5 

:Metallographic examination 

- v?.>-r=.., ■ ' •' 

• t -V 

4_ljjj ? r II I £_£JJ _0 J1 &JJ ^_1 ^j_yj^j£La]| (jc- J . .oil ^}J><ULJ 
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I 



0-1A v, SLLLl^-XJj V ul ^ C.^ ^ ^ 






1’LmjJI oAA -v-x -s. ^.L3 



JXLj ^ 



LiUjiSj 

(jjS_u Jill 4_afciJX-XI jljAxY I A3jJ»--a lS I — * ~" ^ ^ ■ L ^ ' 1 

^XL l 3 .~ v jljLSfl oj 

^rnJi cDu «jj 

4_X_ul£-lXi ~v 11 ^ 1-. i r ^ Ir t » . X I dlLc^jL-XI o -iA ^LLj * ^ 

SjLJI lj-° Jt ^.-ix all JjXj . An ill o J Aplih^J 

L5^ ) } L 'I I 1 — aXox. j^Lj ^_j X . ^ yjS* LL I | j ^ q I 1 p IX | l^j Jh * * ^ l 

L_)LijjV (^jjl <j_u!jJ ^jlc. (Jj-PX^XJ (jl X p i l l ^pXJX_l]L £_Lxii_uj j .(JjJUJI 

jl jXLII ij^oj X_ i x 1 ijjljue dJ^j _ix_) a_u_i*_XI p J.VI J j v Al l 
• J X-^jj^ojI ^-Sjjxll Xojlla J oJllXI (jlsjxl XJjJ 
l 5 ji ? • -° " (_j-ojxXI p |^jx.y ^ <_l^IjXI dil 1 ixJl X ' 3 7- "' 4 gjj L J 



. aXIXI ^ ^ i 

:l$jda3j AjjxJI j lxk l - \ 

l j ‘■■ n^ a i jjJI ojLol! LlLo-cj l x j -■ >. 1 pi dlxJl jinx I jjfL) J 4 , i-a/ n/I ^ 

jit dUllldlj aLLU. JlX Jl ,jjyj AiJ] JaliJI jlXxVI ^ Jd 

A j \ x-. t~ - jj*_) V jl olclja l j » 1 -i^ j AiixJ! jLXxl Vir. i i-v i^ j . 4xi^.-- 
i , il» >H ^L?- 0 ^' A^ - X ^lSj Ift-LiSjj jl dLall Ajji!U (j^i jIjuJIj ^ Uol l 

LX ilIiLlJI £_Lx 9 pl_ul ojJJI dJjJ UjjI (ja A^jLJI diLlSdoJl lr~ 

CjLLX JxaJI XjlAaC- (jc- JlL jjl (J-aJ dlV LJI ,’ J Aji 

dV I LJ-^- 3 jl > nil I Arijo JJC. jljXI dlL 1C- £_1xSj .^ojLoJI ^_3 CiLldj 
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ba. .ji 



_^Jfj “ U ' :,I djijll 



v 1 x 3 
V*. 



i^V 3 A** ; 



£-b-*b -U_UJ| 



• 4-ilxJl ' a 



ijlp. < 



I '-^. jJ £- LsjjU 



: (Mount ing pr ocess-u^l U^JoLUJI - 

^ J! £k ^ukc c^j <]_*_, ^ 

oIj -uiljk^VI oLuJI <JHJ| cjliuJI J ^ Jj 

L ^ 1 L5^' Cj M'j (0.8. D) ji (oTDj^^L. 17-10 

cAi^Jl L«i .(12*12*10mm)->L->SM l 5 Ij ca.W..„»U ^j\ ^ 

^ ) L. \X t A-l^ a. a) ^ l Asj <r.j l ^C-jLsU-O l lAT^-juu] j l_l_L^uJ DJJ» a *->11 

v — n \ \ \\ (jjj-Ls o _l£L - 1 ^. jj .^_uiUlj l!j\ \\a r- *b*7 (W^ ££)^ \ ^ ^ i.u>Q 



4 Q jj lijj ciLijjLLl 4 q jj i-> ; LiAj ' ' ■ .i 1 . .j 1 \r.j i ^3 L_ji-a^. t _^L-oJ djb_u_ll o -1A 

I s ' i.^in ^3 Ijlji dlliull dLa-c (_ji>LJ ^^Ic. il wua.ll <4jjl=i JLclxI) . L j*-oLi-M 
- L, ^ . 1 . ^.'i Sjlc-j t \$ j|j/JI ojLJI l^o 4wU_) 3 ojLo ^ya £ u^ a 

^,., i -v'll l liljLjj ji ^jjlJS/1 iiLl_b^ ji l 5_>17I j'Vja]! ^ viLLLall 
ijLa£ .-Mm. -M il ,i Jalla-dl ^>1 •> Vu l (jLp.S/1 (_j^3AJ ^3 



4 ~ 1 1 «JI 



4 l~iw.ii ^ o . 



4 1 3 . ., 4ijjJa ^Jbj > 3 I lb-ail kljjL (3 _ 5)lJb J 7l j^iajj . liluLblj 
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f 



dLiuJLi CiliuJt lIll uj (3 5)J^' 



Imjjj ClAiisJI liLdx *Lo w" i.auJl (J^33l L^iJaUJI <ij^L> 



■W~i l ul) l'imii ' 1 L 5 ^° j_ 5-9 



lol 



W.i^ 



c 

lj 



jJjUI AiJjJaJlj 4ixLui]l W-31 ! LcA n 9 j j-Lu uiLp — 3>t_iJI 



:Hot mounting ^LJI r m nil ~1 



(_>»u^-o ^Ia^JLjL) lIjjKIj (Jj j. -> . i .1 gp.L -31 ^ lr. <Lu.*Jl i ' 1 1 iTi -JU 



i a hn .(i— 4 ~ 5 )(J^ll i dill 







(100-^Ji^. (jx-cu gji ( _ s Ji 4^-jj-ij oj|pJi i" i3^ii 



‘ l ^- 1 ^- 5 _>^ l£ ' 0-^3 ^_fl e _ 14 > 





. 150C°) 



.(i_i u-r 4 5)(Jlx3l ^ ^xlo _^A Jjgi] 4JmJ| liljlj j j-> ; , ^1 1 ^J|- | 

-'f 
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lIp-LJI L5 ^ c - CnLuaJl v " n n't (4~5) 
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(^Jl JalL jb-iic. Kjj I^SjlVi ^-AvJI oUs! 
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-50 
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w aU 
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-40 

45 

<jjlj 


60 




^^900 
lil ixy-yA>' 

JJJ . 
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4-3 


-50 


jVy 


J^JI ,j4*a. l-A ^50 

csvAki 


illjCj-a 


<3^ 


60 


i i. yi 


4uA* ^ 40 

c Lo ij-c 1 5 


i*\ U^-A-Ll3\ 



:(Etching)L>V J ^l9L^V' t - J 

^Jl i a 1 j "i jj i (_ Ja i ^-il l j I I CjLiLoC. ^ya c.T^-lu'V I 

J^tJI 4 il^r, ^_lc- I -Lalui-Jj . ojLcl! Ajj g -i a]| 4 jl il l jl^Aal 

SjU l ^Jajxl ok. <xdJI k,J (Selective coirosion)^^! 



1 ^ "m * i i ^_lc. I 8 jjC±]I (jAaJ LJ- 1 !! jlj-aJl AiS .aJISI ‘C_u\_Lo_i£ 



^_A! l H-y' j "V lAJAi • “VA^C. jjJj A^.bJl Qjj ^ J l 

i_s^j el^Al IflLa 

ALl oi^oJlS lluJa^ Ji j 7> -a l l elokj o^l^o aAL-o Aa_j (^Jl-lakl ^-kudl j-kj 
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